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PARSONS ENGINEERING SCIENCE, INC. 

290 Elwood Davis Road, Suite 312 • Liverpool, New York 13088 • (315) 451-9560 • Fax (315) 451-9570 

Ultf«     X***     ^/^K   *•    *   P^!    K'&     ^%8~ 

In 

I 

September 17, 1996 

Capt. Ed Marchand 
AFCEE/ERT 
3207 North Road, Bldg. 532 
Brooks AFB, Texas 78235-5363 

Subject:        Extended Bioventing Testing Results at the Medical Training Facility, 
Westover ARB (Contract No. F41624-95-R-8036, Order 17) 

Dear Capt. Marchand: 

Parsons Engineering Science, Inc. (Parsons ES) is pleased to submit the results of the 
extended bioventing testing at the Medical Training Facility (MTF) at Westover Air 
Reserve Base (ARB), located in Chicopee, Massachusetts. Soil gas samples were 
collected and in situ respiration testing was performed by Parsons ES from 29 July 1996 
to 2 August 1996 to assess the extent of remediation completed during one year of air 
injection bioventing. The purpose of this letter is to summarize bioventing activities to 
date, present the results of the most recent respiration testing and soil gas sampling, and 
make recommendations based on site data. A site layout and three tables are attached. 
The as-built bioventing system and sampling/respiration testing locations are illustrated on 
Figure 1. Table 1 summarizes soil analytical results as compared to State of 
Massachusetts criteria. Tables 2 provides results of initial and 1-year soil gas sampling, 
and Table 3 provides results of initial and 1-year respiration testing. 

SITE/PROJECT HISTORY 

In October 1994 during construction of a new Medical Training Facility, the Army 
Corps of Engineers uncovered an abandoned 2,000 gallon underground #2 fuel oil storage 
tank. In November 1994 the Corps proceeded to remove the tank and some contaminated 
soil surrounding the tank. Environmental Compliance Services, Inc. (ECS) was 
contracted to conduct Initial Response Actions (IRA) including performing a soil gas 
survey at 12 locations near the construction site, collecting three groundwater samples 
from temporary monitoring wells upgradient and downgradient of the former under 
ground storage tank (UST), and performing a ground penetrating radar (GPR) survey in 
the area of the former UST to identify the possible presence of additional USTs in the 
area. 
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The ECS assessment activities revealed no evidence of groundwater contamination 
near the former UST area, and no evidence of soil gas contamination or additional USTs 
in the area outside of the former UST area. 

In December 1994, Tighe and Bond, Inc. advanced four soil borings to the 
groundwater table within the new building footprint in order to further delineate the extent 
of contamination. These soil borings locations are shown on Figure 1. Soil samples were 
collected from each boring and analyzed for total petroleum hydrocarbons (TPH). Two 
soil samples, collected from soil borings B-l and B-3 from between 15 and 25 feet below 
ground surface, contained TPH concentrations above 10,000 mg/kg, which exceeded the 
Massachusetts Department of Environmental Protection (DEP) risk-based soil clean-up 
standard of 5,000 ppm. 

In April 1995, a pilot scale bioventing system was installed in the MTF area by 
Parsons Engineering Science, Inc. (Parsons ES) as part of the Air Force Center for 
Environmental Excellence (AFCEE) Extended Bioventing Project (Contract No. F41624- 
92-R-8036, Order 17). As shown in Figure 1, the installed bioventing system consisted of 
a single vent well (VW), three multi-depth vapor monitoring points (MPs), and a blower 
unit. During installation, respiration and air permeability testing and soil and soil gas 
sampling also were performed. A detailed description of bioventing system design and 
initial site activities are provided in the July 1995 Bioventing Interim Test Results report 
prepared by Parsons ES for this site. The project at the Medical Training Facility included 
1 year of system operation followed by soil gas sampling and respiration testing. 

Soil gas samples were collected and in situ respiration testing was performed in July 
and August 1996 following 1 year of system operation. The system was shut down 30 
days prior to testing to allow soils and soil gas to come to equilibrium in order to compare 
1-year and initial conditions. 

EXISTING SOIL DATA AND MASSACHUSETTS DEP CRITERIA 

Table 1 provides a summary of soil analytical results obtained during sampling by 
Tighe and Bond, Inc. in December 1994 and Parsons ES in April 1995, and compares 
these results to the Massachusetts DEP risked-based soil standards. 

A comparison of the April 1995 sampling results with the DEP standards indicates 
that benzene, toluene, ethylbenzene, and xylene (BTEX) concentrations were below the 
DEP Class A-2 standards, and TPH concentrations exceeded both Class A-2 and Class A- 
3 standards prior to the operation of the bioventing system. Achieving Class A-2 
standards allows for site closure with no activity use limitations (AUL).  Achieving Class 
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A-3 standards allows for site closure with implementation of an AUL deed restriction. 
Based on these results and the following soil gas chemistry and respiration testing results, 
site soil and soil gas contaminants have been reduced significantly, as a result of one year 
of bioventing system operation, and are now likely to meet Class A-3 standards. 

SOIL GAS CHEMISTRY RESULTS 

Field screening and collection of soil gas samples for laboratory analysis were 
performed on 29 July 1996 following one month of system shutdown. The system was 
inactive for one month to allow soil gas conditions to reach equilibrium. Laboratory soil 
gas samples were collected from MPA-11-13, MPA-26-28, MPB-12-14, and MPB-19-21. 
Each MP was field-screened to assess soil gas concentrations of oxygen, carbon dioxide, 
and total volatile hydrocarbons (TVH). As can be seen from the results presented in Table 
2, equilibrium oxygen concentrations in the soil gas have increased with continued 
bioventing at the site in all MPs except MPA-11-13, MPA-26-28, and MPC-8-10. MPA- 
11-13 and MPC-8-10 showed only a slight decrease in oxygen concentrations. However, 
MPA-26-28 showed a 12 percent decrease in equilibrium oxygen concentrations over the 
one year period. The overall increases in soil gas oxygen concentrations indicate that 
aerobic hydrocarbon biodegradation rates have decreased substantially, suggesting that 
very little degradable substrate (fuel hydrocarbons) remain in the soil at these locations. 
The decrease in soil gas oxygen concentrations at MPA-26-28 suggests that biodegradable 
petroleum constituents may still exist in the subsurface near this location, and suggest the 
possibility that petroleum impacted soil gas may have migrated from the center of the 
former UST excavation, at MPB toward MPA. 

Initial and 1-year soil gas samples for laboratory analysis were collected at MPA-11- 
13, MPA-26-28, MPB-12-14 and MPB-19-21. Soil gas samples were sent to Air Toxics, 
Ltd. laboratory in Folsom, California and analyzed for TVH and BTEX using EPA 
Method TO-3. As can be seen from the results at each of the locations sampled, BTEX 
concentrations in soil gas were reduced to near non-detect levels during the first year of 
system operation. TVH concentrations were significantly reduced in each of the MPs 
sampled during the first year of system operation. Analytical soil gas results strongly 
suggest nearly complete remediation of hydrocarbon contaminants at the MTF, however, 
field screening data indicates the possible continued presence of biodegradable 
hydrocarbons. 

RESPIRATION TEST RESULTS 

After 1-year of system operation, an in situ respiration test was also performed at the 
Medical Training Facility from 27 July 1996 to 2 August 1996.   The test was performed 
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according to procedures outlined in the July 1995 Interim Test Results report and 
followed one month of bioventing system shutdown and the completion of the soil gas 
sampling effort. Air was injected for 20 hours into three MPs (MPA-11-13, MPA-26-28 
and MPB-26-28), using 1 cubic-foot-per-minute (cfm) pumps, to oxygenate site soils. 
Following air injection, changes in oxygen, carbon dioxide, and TVH soil gas 
concentrations were monitored over a 71-hour period. Observed rates of oxygen 
utilization were then used to estimate aerobic fuel biodegradation rates. Table 3 
summarizes initial and 1-year respiration and fuel biodegradation rates at the site. 

Observed oxygen utilization rates have increased significantly in MPA-26-28, 
decreased significantly in MPB-26-28 and renamed the same at MPA-11-13 as a result of 
bioventing system operation, as shown in Table 3. As a result, estimated fuel 
biodegradation rates following the first year of system operation increased in MPA-26-28, 
decreased in MPB-26-28, and remained approximately the same in MPA-11-13. Oxygen 
utilization and fuel biodegradation rates typically decrease with continued bioventing as 
the lighter, more readily biodegraded hydrocarbons are preferentially destroyed over more 
biologically recalcitrant, higher molecular weight hydrocarbons. This is demonstrated by 
the soil gas results, which show that BTEX compounds have been almost completely 
biodegraded. The observed increase in oxygen utilization and fuel biodegradation rates at 
MPA-26-28 was possibly caused by an increase in the microbial population in soils near 
this sampling point. 

RECOMMENDATIONS 

Based on initial soil sampling, soil gas and respiration results obtained following initial 
and extended bioventing system operation, it is recommended that site closure (Option 2) 
activities be initiated for the MTF site. Parsons ES recommends pursuing closure of the 
site based on existing data, and as a first deliverable, under Option 2, proposes to 
complete a Closure Sampling and Analysis Plan (SAP). This plan provides a document for 
regulatory review which clearly describes the methods of sampling and analysis intended 
to be used to confirm that site closure requirements are met and outlines the DEP's soil 
and soil gas sampling requirements necessary for site closure. Following AFCEE and 
Westover ARB review, the SAP will be forwarded to the Massachusetts DEP for review. 

Following approval of the SAP, closure soil sampling will be performed and a 
Response Action Outcome (RAO) report will be filed with the DEP. If the DEP agrees 
with site closure based on the data collected, the MTF site will be closed and no further 
remediation will be required. While Parsons ES believes adequate remediation of the 
MTF site has occurred, air injection at the site should be continued until site closure is 
approved by the DEP. 
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If you have any questions or require additional information, please contact either Mr. 
John Ratz at (303) 831-8100 or me at (315) 451-9560. 

Sincerely, 

PARSONS ENGINEERING SCIENCE, INC. 

frf. 

John M. Mastracchio 
Environmental Engineer 

cc:    Mr. Jack Moriarty, Westover ARB 
Mr. Paul Kwiatkowski, Westover ARB 
Mr. John Ratz, Parsons ES, Denver 
File 726876.37110 Letter Results Report 
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Table 1 
Soil Analytical Results Compared to Massachusetts DEP Criteria 

Medical Training Facility Site 
Westover Air Reserve Base, Massachusetts 

Analyte"7 

TPH Benzene Toluene Ethylbenzene Xylenes 

(mg/kg)b/ (mg/kg) (mg/kg) (mg/kg) (mg/kg) 

Massachusetts DEP Criteria 

Class A-2 Standard0' 500 10 90 80 500 

Class A-3 Standard* 5,000 10 90 80 500 

Sample Location*' 

Parsons ESf/ 

VW-14-16 8,650 0.052U8' 0.052U 0.089 1.1 
VW-30-32 405 0.053U 0.053U 0.053U 0.13U 
MPA-20-22 4,860 0.053U 0.053U 0.053U 0.39 
MPB-20-22 3,210 0.057U 0.057U 0.057U 0.14U 
MPB-26-28 5,530 0.068U 0.21 0.068U 1.5 

TBIw 

B-l 18,000  i/ ... — — 

B-2 55 ... _. ... — 

B-3 14,000 — ... — — 
B-4 54 — — — — 

" TPH=total petroleum hydrocarbons analyzed by EPA Method 418.1; BTEX analyzed by EPA Method SW8020. 

" mg/kg=milligrams per kilogram. 
d Class A-2 - Closure with no activity and use limitation (AUL), based on S-l values. 

" Class A-3 - Closure with implementation of an AUL deed restriction, based on S-3 values. 
d Sample location gives location of boring and sample depth in feet below ground surface. 

" Soil samples collected in April, 1995, by Parsons ES, prior to bioventing system startup. 

^ U=compound analyzed for, but not detected. Number shown represents the method detection limit. 

" Soil samples collected on December, 1994, by Tighe and Bond, Inc. 

" —=not analyzed. 

40799\Westover\464.XLS 
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